Introduction: Persistent orofacial pain (POFP) can be caused by a range of conditions affecting the mouth and face and is often associated with significant disability. Biopsychosocial factors are known to be important predictors and have not yet been fully explored in this population.
Introduction
Persistent orofacial pain (POFP) refers to a range of pain conditions of a nondental etiology in the region of the face and mouth (Beecroft et al. 2013) . POFP can be difficult to diagnose and manage and may have a considerable impact on quality of life (Shueb et al. 2015) .
POFP is known to be biopsychosocial in nature (Dworkin 1994) , influenced by a broad range of both psychosocial and physiological factors. Increased somatization (now classified by the DSM-5 as somatic symptom disorder; American Psychiatric Association 2013), depression (Liao et al. 2011; Velly et al. 2011; Nevalainen et al. 2017) , and health anxiety (Aggarwal et al. 2010) have been found to increase the risk of developing POFP and to predict poor outcome once pain is present (Galli et al. 2010; Velly et al. 2011) . These findings mirror those in a wide range of persistent pain (Pincus et al. 2002) and other long-term conditions, which are the basis of the English government's recommendations for psychological treatments for longterm conditions (National Collaborating Centre for Mental Health 2018) .
An important question that remains is how we might draw on our knowledge of the relationships between these factors to develop, target, and deliver appropriate management strategies. Referral to psychology services is recommended for patients with comorbid depression or anxiety (National Collaborating Centre for Mental Health 2018), but it can be difficult to collect relevant information to aid referral decisions within the short space of time available clinically. It is also difficult to use diagnoses of depression, anxiety, or somatic symptom disorder to plan specific management strategies as such diagnoses cover a broad range of symptoms. While they provide information about a possible poor prognosis, a detailed understanding of mechanisms behind this effect may enable more effective targeting of treatment strategies.
Specific psychological constructs that may be associated with poor outcome in POFP conditions include catastrophization, self-efficacy, and somatization (Litt et al. 2010; Velly et al. 2011; Litt and Porto 2013) . Illness representations have also been found to be important. A study (Galli et al. 2010) identified beliefs about the consequences of pain as an important predictor of outcome after 3 mo of treatment, with beliefs about low personal control and a chronic timeline also accounting for some of the variation in outcomes. This is important because when illness beliefs can be readily addressed, there is evidence that even a single session may lead to improved outcomes (Bonathan et al. 2014) . Galli et al. (2010) , however, reported outcomes only up to 6 mo and within the context of a specialist orofacial pain service where participants received individualized therapy according to their assessed needs. It is not known whether beliefs about illness at baseline would also be relevant within a community sample receiving nonspecialist treatment over a longer period of time.
The primary aim of this study was to examine whether illness beliefs would predict outcome in a POFP cohort receiving routine treatment in the North of England over a period of 2 y. Secondary aims were to explore the ability of the Patient Health Questionnaire-4 (PHQ-4), which measures anxiety and depression, and the Patient Health Questionnaire-2 (PHQ-2), which measures depression, to screen for psychological comorbidity that may warrant further exploration and referral to specialist services. This was part of a larger study that tracked patient care pathways and costs associated with POFP over a 2-y period (Durham et al. 2016) .
Methods
A closed cohort design longitudinal study was used to follow 198 patients receiving routine care for POFP in primary or secondary health care settings. A series of logistic regressions were carried out to assess the relative contribution of attributes measured by a number of self-report measures to longterm outcome of POFP.
Methodology used in this study is consistent with STROBE (Strengthening the Reporting of Observational Studies in Epidemiology) guidelines for a human observational study. The study providing the data for this article was reviewed and approved by a UK research ethics committee (NRES Reference: 12/ YH/0338).
Sample and Data Collection
The sample consisted of patients who had experienced musculoskeletal, neuropathic, or neurovascular POFP for 3 mo or more. Ethical guidelines were followed, and all patients gave written, informed consent to participate in the study.
Full details of recruitment and data collection procedures are described elsewhere (Durham et al. 2014; Durham et al. 2016; Breckons et al. 2018 ) and are available with open access at eprint. ncl.ac.uk. Further information is also included in the supplementary appendix. Briefly, a power calculation was carried out based on an empirical decision aimed at ensuring it was possible to detect a difference in the Graded Chronic Pain Scale (GCPS) between those receiving treatment in primary care and those in secondary care at a moderate effect size of 0.4 (Cohen 1992) and type 1 and 2 errors of 5% and 20%, respectively (α = 0.05, β = 0.2). The calculation indicated a total sample size of 200 would be required. This sample size also served the need to be able to identify significant predictors of painrelated disability according to accepted practice (Green 1991) . The initial aim was to recruit 240 participants to allow for an estimated dropout rate of 20%. Data for this study consisted of the responses of 198 patients who completed baseline measures.
Primary Outcome Measure
The primary outcome measure for this study was the GCPS (Von Korff et al. 1992) . The GCPS is a measure of characteristic pain and disability widely used in this population. Pain intensity and disability are each measured by taking an average of 3 questions with scores ranging from 0 to 10. These scores are then combined with the number of days patients report being prevented from their usual activities in the past 6 mo. At each of the 5 data collection time points (baseline, 6 mo, 12 mo, 18 mo, and 24 mo), GCPS scores were dichotomized into "low" GCPS (GCPS grade 0, 1, or 2a) or "high" GCPS (GCPS grade 2b, 3, or 4) states following the method described by Dworkin et al. (2002) . Based on the rationale that POFP is a long-term condition that tends to vary over time, outcomes were further collapsed into a single outcome measure ("overall GCPS outcome over time"), according to the mode GCPS state over time for each participant. Thus, each participant with complete GCPS data was allocated to 1 of 2 groups: overall GCPS "good outcome over time" (low GCPS state on at least 3 of the 5 study time points) or overall GCPS "poor outcome over time" (high GCPS state on at least 3 of the 5 study time points).
Other Measures
The PHQ-4, an ultra-brief screening tool (Kroenke et al. 2009 ), screens for depression and anxiety by combining the PHQ-2 (for depression) with the Generalized Anxiety Disorder-2 scale (GAD-2), an ultra-brief anxiety screener (Kroenke et al. 2007 ). Each scale includes 2 questions with responses on a 4-point scale ranging from not at all to nearly every day. The scales show good reliability, with Cronbach's alpha for this sample of 0.89 (PHQ-4) and 0.89 (PHQ-2). At each point in time, depression was coded as present (PHQ-2 score of 3 or above) or absent (PHQ-2 score of 2 or below). For comparison, the total PHQ-4 score was also calculated and collapsed into 2 categories (PHQ-4 score of 6 or above indicating psychological distress). This corresponds to the recommended cutoff point for detecting moderate depression and anxiety (Löwe et al. 2010) .
The Illness Perceptions Questionnaire-Psychometrically Shortened (IPQ-PS) (Sniehotta et al. 2010 Table 1 . Each question is scored on a 5-point scale ranging from strongly disagree to strongly agree. Means and standard deviations of the independent variables used in the study at baseline are summarized later.
Data Analysis
A standardized protocol was followed for nonresponse, which is reported in the supplementary appendix. Data were analyzed using STATA software (version 15; StataCorp LP). Baseline study variables were correlated with dropout status throughout the study. Variables that correlated significantly (P < 0.05) with dropout were entered with demographic variables into a logistic regression equation with dropout status as the independent variable.
Due to the nonnormal distribution of much of the data, nonparametric tests were chosen to analyze changes over time. Spearman correlations were calculated of overall dichotomized GCPS (dGCPS) over time with Illness Perception and PHQ variables (Appendix Tables S3-S5 ). With the exception of the PHQ scales, which include overlapping items and were entered into separate equations, all correlations were under 0.75, indicating no collinearity between measures. Illness perceptions that correlated with overall dGCPS over time (P < 0.05) were selected as independent variables, along with depression. Correlations showed consistency over time, with Timeline, Consequences, and Emotional Representations significantly correlating with the overall outcome measure at 0, 12, and 24 mo. Therefore, Timeline, Consequences, and Emotional Representations were selected along with depression to be entered in the logistic regression equations.
A series of logistic regressions were then undertaken. Scores on the PHQ-2 (score ≥3) and PHQ-4 (score ≥6) were used to create the dichotomous variables "depressed" and "psychologically distressed." These were entered as variables into separate logistic regression equations to test their relative ability to predict outcome status (using the GCPS measure described above), controlled by demographic factors (age, sex, deprivation index [Government 2015], time since onset, diagnosis category, education level, and work status). Deprivation index was derived from English government rankings of relative deprivation by neighborhood (low ranks indicate higher deprivation).
Multiple logistic regression analyses were then carried out on the 3 Illness Perception subscales that correlated significantly with overall outcome, depression, and the 7 demographic variables against the dependent variable of overall GCPS outcome over time.
Results
Demographics of the study sample are shown in Table 1 . The sample represented participants across the adult age range and from a range of social backgrounds. Females outnumbered males by a ratio of approximately 4:1. The Figure demonstrates recruitment and attrition at the key time points of this study.
Just over one-third (34.33%) of participants dropped out of the study over 2 y. Dropout was not significantly associated with any of the baseline study variables, GCPS outcome category, or social class, sex, duration of pain, diagnosis, employment status, or education level. However, younger participants were more likely to drop out of the study (z = 2.11; P = 0.035; odds ratio [OR], 2.36; 95% confidence interval [CI], 1.06−5.23). Participants with lower initial pain scores measured by the Characteristic Pain Intensity (CPI) subscale of the GCPS were also marginally more likely to drop out before the end of the study (z = −2.09, P = 0.036; OR, 0.981; 95% CI, 0.96−0.99). Despite patients who reported initially lower levels of pain being more likely to drop out, results of successive Wilcoxon signed rank tests indicated that CPI scores reduced from baseline at 12 and 24 mo with significant improvements at 12 mo from baseline (z = 6.512, P < 0.000 and at 24 mo from 12 mo (z = 2.598, P < 0.010) and from baseline (z = 6.745, P < 0.000).
Means and standard deviations of illness perception and mood scores at baseline are shown in Table 2 . Wilcoxon signed rank tests indicated that consequences and emotional representations differed significantly between high and low GCPS disability groups at all time points and timeline representations differed at 12 and 24 mo (Appendix Table 7 ). Patients who endorsed more consequences and higher emotional impact were more likely to be in the high disability group as defined by the dGCPS at all points in time. At 12 and 24 mo, patients with high disability also viewed pain as more likely to be permanent and as difficult to comprehend. At 24 mo, patients in the high disability group also reported lower levels of personal control. Other illness perceptions did not differ significantly by group.
Results of the single-factor logistic regressions of the PHQ-2 and PHQ-4 against GCPS outcome are shown in Table 3 . Both variables predicted significantly higher odds of a poor outcome at baseline (depression OR, 4.06; psychological distress OR, 3.81), 12 mo (depression OR, 2.94; psychological distress OR, 3.81), and 24 mo later (depression OR, 4.91; psychological distress OR, 2.13), as well as on overall GCPS outcome over time (depression OR, 3.40; psychological distress OR, 4.18) . However, neither depression nor psychological distress remained significant when added to multifactorial models along with illness perception variables ( Table 3) .
Results of controlled multiple logistic regressions are shown in Table 4 . Consequences (z = 3.78; P < 0.000; OR, 3.05; 95% CI, 1.71-5.43), Index of Multiple Deprivation (IMD) dichotomized social deprivation classification representing higher socioeconomic status (z = −2.06; P = 0.039; OR, 0.42; 95% CI, 0.18−0.96), and age (z = −2.64; P = 0.01; OR, 0.95; 95% CI, 0.91−0.99) were significant predictors of overall GCPS outcome in a model that accounted for 25% of outcome variance. Consequences (z = 3.31; P = 0.001; OR, 3.38; 95% CI, 1.64-6.93) at 12 mo and Consequences (z = 2.70; P = 0.007; OR, 4.09; 95% CI, 1.47-11.35) and age (z = -2.19; P = 0.028; OR, 0.93; 95% CI, 0.87-0.99) at 24 mo were the only significant variables related to poor outcome.
Discussion
The primary purpose of this study was to examine the contribution of Illness Perceptions to a GCPS overall outcome measure representing high or low disability over a period of 2 y in a cohort of patients receiving routine care for POFP. We chose not to limit our definition of routine care as the intention of the study was to map current practice. Our sampling strategy deliberately included patients managed both within primary and secondary care; in practice, many patients moved between primary and secondary care during the course of the study, making separate analysis unrealistic. While the heterogeneity of treatment may have had an impact on study variables, it also allowed us to sample a broad range of patients.
Of the illness representations reported, only the "Consequences" scale of the IPQ-PS was consistently linked to our measure of outcome independent of other measures. This is in keeping with previous research (Galli et al. 2010 ) that reported that baseline "Consequences" was the main significant predictor of outcome at 3 mo in a similar population receiving specialist care.
These findings suggest that "Consequences" beliefs could be the target of psychosocial interventions. Galli et al. (2010) found that by 6 mo, Consequences beliefs were no longer predictive of outcome. It would be interesting to explore whether or not this change could have been related to the targeted multidisciplinary treatment reported in this study. In our sample, negative perceptions of the consequences of the condition remained significantly more prevalent in people with poor outcome at 12 and 24 mo and overall. It is highly unlikely that these patients accessed multidisciplinary treatment as specialist psychology and physiotherapy input for POFP was not available locally at the time of the study.
Younger age was also associated with poor outcome at 2 of the 3 data collection points, baseline and 24 mo. Due to limitations discussed below, it is important to be cautious about this result, but the finding does indicate that age may be relevant and should be explored further. If younger age is indeed linked with poorer outcomes, this could be related to pain being more disruptive of the demands typically placed on younger people. Alternatively, there could be risk factors for the development and persistence of pain, which are stronger in the younger patients, thus leading to the manifestation of pain at an earlier age. Given methodological limitations, the one finding at baseline that the Index of Multiple Deprivation was also linked to overall outcome may be a chance occurrence.
In keeping with other studies (Liao et al. 2011; Velly et al. 2011; Nevalainen et al. 2017) , depression was a risk factor for poor outcome in POFP. However, this effect no longer held in a controlled model including other study variables. Similar results have been reported in previous research (Velly et al. 2011) in which the significant association between depression and treatment outcome disappeared when catastrophizing was added to the model; in the current study, adding a measure of Consequences beliefs had the same effect. While Illness perceptions include 7 subscales of the IPQ-PS as shown. PHQ-2 (depression) and GAD-2 (anxiety) scales combine to form the PHQ-4. Means and standard deviations reported for the full sample (n = 198) and separately for males (n = 38) and females (n = 160). Mann-Whitney tests indicated no significant differences between males and females on any of the above scales. GAD-2, Generalized Anxiety Disorder-2; PHQ-2, Patient Health Questionnaire-2; PHQ-4, Patient Health Questionnaire-4. depression is important in POFP and other chronic conditions, this result underlines the importance of assessing and working with depression in context. A thorough formulation of factors that are instrumental in maintaining depression, leading to a specific treatment plan, is important as standardized generic treatments for depression may miss important individual differences or factors specific to POFP or more broadly to chronic conditions. Given that perceptions of "Consequences" do seem to be important, it is worth looking further at what this scale measures. The version of the scale used in this study includes 3 questions:
• My pain has major consequences on my life.
• My pain causes difficulties for those who are close to me. • My pain strongly affects the way others see me.
These questions largely refer to beliefs about the impact of pain in the social domain. This domain of the biopsychosocial model is the least well researched in relation to pain management, although there is evidence that physical and social pain may share the same pathways (Eisenberger and Lieberman 2004) . Social factors precipitated by pain may include changes in relationships caused by factors such as misunderstanding, shame, and stigma (Karos et al. 2018) . This is consistent with descriptions given by patients of the impact of their POFP (Durham et al. 2010) . The "Consequences" scale used in this study may be capturing participants' understanding of their experience in this domain. It seems important that a biopsychosocial assessment of POFP should include an assessment of Consequences beliefs. The relevance of these beliefs in our study seems to support the assertion (Karos et al. 2018 ) that routine assessment should include "standard assessment of interpersonal needs and motivations" and that treatment should aim to recognize and address these as far as possible. In terms of psychosocially focused treatments such as cognitive behavioral therapy (CBT) and self-management, a comprehensive assessment and formulation may help to determine which treatment approaches are most likely to be of help. While (Hayes and Wilson 1994; McCracken et al. 2004) or compassionfocused therapy (Gilbert 2009; Penlington 2019) , may be better placed to target these beliefs and related behaviors.
The secondary aim of this study was to test the relevance of the PHQ-4 and the PHQ-2 in this population. Scores above the recommended clinical cutoff on both measures (Löwe et al. 2010) were associated with significantly increased odds of poor outcome. These odds were no longer significant when illness perceptions were added into the models, indicating that there may be some shared variance between the constructs measured by the instruments (PHQ-2, PHQ-4, and IPQ-PS).
Depression has been identified as a risk factor for onset or poor outcome in POFP in a number of previous prospective studies using well-validated, more extensive instruments, resulting in odds ratios varying between 1.67 and 2.5 (Liao et al. 2011; Velly et al. 2011; Nevalainen et al. 2017 ). The odds ratios in the current study of between 2.94 and 4.06, related to the PHQ-2 and PHQ-4 dichotomized measures, seem to be largely consistent with these studies. However, these findings are limited by wide confidence intervals and the lack of an equivalent but more extensive measure against which they could be validated. While further research is needed, this study supports the use of the PHQ-4 as a useful screening measure in POFP with a cutoff score of 6, in line with similar findings in other populations (Kroenke et al. 2009; Löwe et al. 2010) .
Some limitations to this study include the dropout rate of 34% over the 2 y of the study. This may limit the findings, particularly with regard to younger patients and those who had lower levels of pain who were more likely to drop out. In terms of other variables, the lack of significant differences at baseline between those who stayed in the study or dropped out suggests that any bias caused by study dropout may be limited.
The dropout rate may also affect the logistic regression where the limitation of sample size is the smaller of the 2 outcome groups (Babyak 2004) . In this study, this was n = 77 at baseline, reducing to n = 35 at 24 mo, suggesting that results might be artificially inflated in equations including more than 3 variables. This said, the selection of Consequences beliefs was a priori based on previous research, and this and the consistency of its relationship with a poor outcome over time (both singleand multiple-factor models) strengthen the possibility that this is a true finding. Other findings reported that occur less consistently must be treated with a greater degree of caution and be subject to further research that takes into account the likelihood of a high degree of attrition and an uneven allocation between outcome categories.
The allocation of patients, over a period of 2 y and 5 separate data collection points, to a single outcome category required some compromises to be made. Overall outcome was defined as the mode outcome over the 2-y period (i.e., 3 or more data points at which a "high" or "low" disability GCPS score was collected). The rationale for this was that POFP is a long-term condition that naturally fluctuates and that a composite measure over time was therefore most likely to be a more accurate representation of long-term outcome. This method cannot, however, detect changes over time that may be associated with treatment or other factors. For the variables considered in this study, the consistency of findings reported using the dGCPS measure at baseline, 12 mo, and 24 mo and those using the overall outcome measure suggest that, despite the limitations of the overall outcome measure, the findings remain robust.
The lack of inclusion of a questionnaire that has been validated in this population specifically for depression against which to compare the PHQ-4 weakened our ability to thoroughly test the utility of this measure. It would be beneficial for future research to include a wellvalidated depression questionnaire such as the Patient Health Questionnaire-9 (PHQ-9) for a more robust exploration of the performance of the PHQ-4.
Strengths of the study, however, include the longitudinal timeframe of 2 y, which allowed for data to be collected on at least 3 (and, for some measures, 5) separate occasions. The main results reported remained consistent across more than 1 point in time, which adds confidence to the findings. The broad recruitment strategy, which included a range of patients with POFP across both primary and secondary care settings, also adds strength to the generalizability of our findings.
Conclusion
This study has demonstrated that patients' perceptions of the consequences of their POFP are important in a community sample of people receiving routine care but that other illness perceptions may be of little predictive value. It has also provided some initial support for the use of the PHQ-4, an easy to administer questionnaire consisting of just 4 questions to screen for depression and anxiety in this population.
While it has previously been suggested that the GCPS can be used to target the appropriate level of care for patients (Durham et al. 2016) , the addition of a brief assessment of key biopsychosocial measures may also help with targeted treatment. This could be used to triage patients who may benefit from a supported psychological or selfmanagement intervention alongside their dental care. In the related area of back pain, a brief questionnaire consisting of only 9 items has been successful in targeting treatment, reducing costs and improving outcomes (Hill et al. 2011) . Further work would be helpful to explore whether a similar approach could be successful for orofacial pain management.
